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(54) A radio telephone adaptor. 



i The invention relates to an adaptor unit, by 
means of which present mobile phone sets may 
be used as terminals of the wire line network. 
The adaptor unft (8) is connected parallel to the 
telephone set The adaptor unit (8) may also 
contain a call transfer or an answering machine. 
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Hie invention relates to an adaptor unit enabling 
present radio telephones to be used as wire line net- 
work terminals. 

The telephone, like the watch and the calendar, 
is becoming a personal item. The requirements posed 
on individual telephones are best met by radio tele- 
phones. Directing all telephone interconnections over 
the air is not a realistic idea, since the channel density 
that would be required is not available. It would be 
more advantageous to utilize the existing wire line 
network as a part of the individual telephone system. 

It is known to use an ordinary wire line network 
telephone set so that it forms a speech communica- 
tion over the cellular network when connected to a ra- 
dio telephone. This solution has the drawback of re- 
quiring two telephone sets. 

There is a previous Patent Application for a cord- 
less cellular phone (GB 2,225,512 A). In a cordless 
cellular phone an actuator is provided, by means of 
which the speech communication passes via two ra- 
dio paths, starting point-to-point cordless and con- 
tinuing in a cellular network or a wire line network. 

The prior art is described below with reference to 
the enclosed figure 1, which illustrates the principle 
of a cordless cellular phone according to the Patent 
Application GB 2,225,512 A. 

Figure 1 shows the principle of the cordless cel- 
lular phone of the Patent Application GB 2^25,512 A_ 
Cordless cellular phone 1 communicates with a pri- 
vately used cordless base station 2 or an area cord- 
less base station 3 and via base station 2 or 3 with tel- 
e phone service network 4. Cordless cellular phone 1 
may also communicate with remote station 5 of the 
cellular network and over this with control station 6 of 
the cellular network and further with telephone ser- 
vice network 7. 

I n accordance with the invention there is provided 
an adapter for a radio telephone comprising: means 
for adapting signals suitable for communication with 
a radio telephone to signals suitable for transmission 
along a landline network and/or vice versa; means for 
coupling to a radio telephone such that the signals 
suitable for communication with the radio telephone 
are transmittaUe therebetween; and means for cou- 
pling to a landline network such that the signals suit- 
able for transmission along a landline network are 
transmittaUe therebetween. 

The invention provides means by which the same 
radio telephone may operate optionally on a wire line 
network and a cellular network. Thus, the user may 
use the services, such as short dialling available from 
the terminal, and yet route the communication via the 
network that is most advantageous for each particular 
call. In addition, the user may always be reached at 
the same telephone number, using the cheapest com- 
munication route available each time. 

The present invention provides an adaptor unit, 
by means of which existing radio telephones can be 



used as wire line network terminals with attendant ad- 
vantages. The invention allows a radio telephone to 
be connected in parallel with the telephone network 
terminal Le. a telephone set, thus enabling the radio 
5 telephone to be used directly as a wire line network 
terminal by passing the cellular network. 

The invention is described in further detail below 
with reference to Figures 2 to 6 of the enclosed Fig- 
ures, of which: 

10 Figure 2 shows an adaptor unit in accordance 
with the invention; 

Figure 3 is a block diagram showing the intercon- 
nection between a radio telephone and the adap- 
ter unit of Figure 2; 

15 Figure 4 shows the block diagram of an alterna- 

tive embodiment of the invention; 
Figure 5 shows an implementation of the tele- 
phone line connection of the adaptor unit of the 
Figure 4 arrangement; 

20 Figure 6 shows a circuit diagram of the implemen- 
tation of the adaptor unit of the Figure 4 arrange- 
ment 

Figures 2 to 6 show embodiments of the inven- 
tion. 

25 Figure 2 shows the principle of the adaptor unit 

according to an embodiment of the invention. Adaptor 
unit 8 is connected in parallel wtth the terminal, i.e. the 
telephone set of land line network 10. The radio tele- 
phone 9 can therefore directly use the land line net- 

30 work 10 by-passing the cellular network. 

The same radio telephone set 9 may operate di- 
rectly on the land line network 10, or if this is not avail- 
able, on the cellular network. This provides a choice 
in the communication path used. 

35 The adaptor unit 8 is connected to the land line 
network 10 with conductors identical to those by 
which a telephone set is connected to the land line. It 
also uses the same signal levels as a land line tele- 
phone. The adaptor unit 8 is connected to the radio 

40 telephone 9 via a service line. Output and input 
speech signals pass along the service line as well as 
control data needed for forming dealing signals for a 
land line network 10. 

The same radio telephone set 9 may thus operate 

45 in two different telephone networks and the commu- 
nication mode may be selected among these, so that 
the most advantageous wire line network 10 commu- 
nication is selected whenever possible. 

The adaptor unit 8, which connects the radio tel- 

50 ephone 9 to the land line network 10, could instead 
provide a cordless connection between the radio tel- 
ephone 9 and the adaptor unit 8. As, for example, is 
the case between the handset and receiver of a cord- 
less land line telephone. 

55 Transfer between radio and land line networks \ 
could be automatically or semi-automattcally provid- 
ed by the adaptor unit 8. Disconnecting the radio tel- 
ephone from the adaptor unit 8 could divert control of 
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calls to a desired telephone whether land line or radio 
via the radio network. The adaptor unit 8 may option- 
ally contain an answering machine, which provides 
call control if the chosen land line network service 
level 10 does not provide a call transfer option. 

Call transfer from a cellular network to a land line 
network may be performed as a fully automatic or a 
semi-automatic service request when the radio tele- 
phone 9 is connected to the adaptor unit 8. The user 
can, for instance, use the numbers stored in the mem- 
ory of the radio telephone for automatic dialling calls 
to the fixed network also. 

Figure 3 is a block diagram of a radio telephone 
connected to the adapter unit 8 of Figure 2 showing 
how the radio telephone and adapter cooperate. The 
radio telephone 9 receives over-the-air signals via an 
antenna 50. If the radio is operating on the cellular 
system, the received speech signal is passed through 
duplexer 52 to bandpass filter 54. It is then deem- 
phasised at a deemphasis circuit 56 and expanded by 
an expansion circuit 58. The expanded signal is de- 
livered to the loud speaker 60. In cellular mode, the 
user speaks into a microphone 62. The signals gen- 
erated are filtered by band pass filter 63, compound- 
ed in a compounder circuit 64, preemphasised in a 
preemphasis circuit 66 then pass through speech linv 
rter circuft 68 before passing to the antenna for trans- 
mission via the duplexer 52. All these circuits are well 
known in the radio telephone art 

When the radio telephone is acting as a land line 
telephone, speech signals are provided to the adapter 
8 for transmission on the land line network 10. The 
signals provided to the land line should be compatible 
with the protocols of the land line to which they are 
connected. The signals for transmission over the air 
are unlikely to be the same as those for transmission 
along the land line. In the specific example signals fil- 
tered by the bandpass filter 63 are passed directly to 
a control pathway for both control and audio signals, 
BUS 70, that then provides the signals to the adapter 
8 for conversion and transmission along the land line 
\10. 

On receiving a call via the land line 1 0, signals are 
provided from the adapter to the BUS 70 which then 
feeds the signals to the loud speaker 60 via a buffer 
amplifier 72 for output 

Control over which system is to be used for a par- 
ticular call can also be achieved using the BUS. Con- 
nection between the BUS and the adapter is made via 
a connector on the bottom of the radio telephone. 
When the radio telephone is connected to the adapter, 
the adapter can sense it through e.g a voltage level 
in one of the connector pins of the BUS. The BUS sig- 
nalling can be used to make a BUS registration to the 
phone. After receiving the registration from the adap- 
ter the phone will notify the air interface. One way in 
which calls can then be diverted via the landline is by 
requesting a call forwarding service to forward calls 



to the landline number to which it has been connect- 
ed. Another option is to make a power-off registration 
to the Base Station (BS) which then connects all in- 
coming calls to a message centre. A further option 
5 would be to let the telephone receive air interface 
calls simultaneously with the landline (wireline) calls. 

If the user wants to place a call over the land line 
using the radio telephone he/she merely picks it up 
with the adapter connected and uses the regular key- 
to pad and normal call buttons. After the call button is 
pressed, the radio telephone may be arranged to pro- 
ceed in one of, amongst others, the following two 
ways: 

1. A control bus message indicating the dialled 
15 digits is sent to the adapter 8, after it has received 

these, the adapter will first "hook off" which cor- 
responds to actuating the audio connection to the 
wireline. Once this has been achieved, it will sig- 
nal the dialled number to the wireline using either 
20 dtmf or impulse dialling; 

2. A control bus message is sent to the adapter 8 
asking it to activate the audio connection to wire- 
line (hook off). The portable then dials the num- 
ber by generating DTMF tones or by impulse 

25 commands using hook on/hook off commands to 
the adapter. 

For incoming calls the adapters generates a con- 
trol bus message and transmits this to the radio tel- 
ephone triggering an incoming call alarm signal (ring 

30 tone). After this the radio telephone sends a BUS 
message to create an audio connection between the 
radio telephone and the landline. 

When ending the call (user presses proper end 
button on the radio telephone) the phone sends a cor- 

35 responding BUS message to the adapter to discon- 
nect the call (hook on). 

Figure 4 shows a block diagram of another em- 
bodiment of the invention. The adaptor unit 8 is con- 
nected in parallel with a land line telephone 14 of land 

40 line network 10 through a telephone line interface 13 
which may be a wall socket typically used for connect- 
ing a land line phone to the network. The radio tele- 
phone set 9 can thus be used connected directly to 
the line network 10 by-passing the cellular network. 

45 Radio telephone 9 can initiate a call by transmit- 
ting Dual-tone multi-frequency (DTMF) signals (or 
other signals if a DTMF decoder is not available in the 
telephone) via adaptor unit 8 and telephone line inter- 
face 13 to the land line network 10 using the DTMF 

so transmitter 11. Once a call is initiated from the direc- 
tory of the radio telephone 9, the adaptor unit 8 is con- 
nected to the DTMF transmitter 11. When speaking 
on the land line network 1 0, the adaptor unit 8 is con- 
nected to the hands-free unit 12 of cellular phone 9 

55 via a suitable switching arrangement 

In the above cases the adaptor unit could also be 
integrated in the actual mobile phone. 

Figure 5 shows the implementation of telephone 
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line interface 13 of the adaptor unit 8. Zener diodes 
1 5, 1 6 and voltage-sensitive resistance 20 protect the 
land line connection interface circuit 13 against over- 
voltages. The Interface circuit 13 also comprises fil- 
tering capacitors 17, 19 and a transformer 18. 

Figure 6 shows a circuit diagram of the implemen- 
tation of the adaptor unit 8. The land line network 10 
views the circuit on the level of resistance 33 of the 
impedance level because the direct-current voltage is 
zero in the output of operational amplifier 21 . Opera- 
tional amplifier 21 transfers power to the point from 
which operational amplifier 22 takes power in. The 
equilibrium of this circuit is controlled using regulating 
resistors 24 and 25. The amplification and upper lim- 
its of the frequency responses are controlled using 
the feedback loops of operational amplifiers 21, 22 
and 23. The lower limits of the frequency responses 
are controlled through capacitors 26, 27 and 28. The 
coupling further comprises capacitors 29 - 32 and re- 
sistances 33 - 42. 

Hie present invention includes any novel feature 
or combination of features disclosed herein either ex- 
plicitly or any generalisation thereof irrespective of 
whether or not it relates to the claimed invention or 
mitigates any or all of the problems addressed. 

In view of the foregoing description ft will be evi- 
dent to a person skilled in the art that various modifi- 
cations may be made within the scope of the inven- 
tion. 



Claims 

1 . An adaptor for a radio telephone comprising: 

means for adapting signals suitable for 
communication with a radio telephone to signals 
suitable for transmission along a landline net- 
work and/or vice versa; 

means for coupling to a radio telephone 
such that the signals suitable for communication 
wfth the radiotelephone are transrnittable there- 
between; and 

means for coupling to a landline network 
such that the signals suitable tor transmission 
along a landline network are transmfttable there- 
between. 



wherein the adaptor provides means for selecting 
operation of the radio telephone via the landline. 

5. An adapter according to claim 4 wherein the 
5 means for selecting is responsive to the radio tel- 
ephone being connected to the adapter. 

6. An adapter according to claim 5 wherein on dis- 
connection of the radio telephone from the adap- 

10 tor unit, calls to the radio telephone are directed 
over-the-air. 

7. An adapter according to any preceding claim 
wherein the adapter provides signals come- 
ts sponding to the signal protocol of the landline. 

8. An adapter according to any preceding claim 
wherein the signal levels of signals provided to 
the landline correspond to signals levels on the 

20 landline network. 

9. An adaptor according to any preceding claim 
wherein the adaptor is disposed within the hous- 
ing of the radio telephone. 

25 

10. An adaptor according to any preceding claim 
wherein the means for adapting comprises 
means for providing DTMF or pulse signals for 
transmission along a landline network. 

30 

11. An adaptor according to any preceding claim 
wherein means is provided for communication 
with a radio telephone operable with a handsf ree 
unit such that the adaptor is operable to commu- 

35 nicate with the radio telephone during call initia- 
tion and with the handsf ree unit during calls. 
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2. An adaptor according to daim 1 wherein the 
means for coupling to a radio telephone compris- 
es means for providing a cordless link to the radio 50 
telephone. 

3. An adaptor according to claim 1 wherein the 
means for coupling to a radio telephone compris- 
es a service line for transmitting both data indi- 55 
cative of speech and control signals. 

4. An adaptor according to any preceding claim 
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